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(57) ABSTRACT

A method comprising receiving an indication of an input
indicative of the user not facing the apparatus, determining an
ambient sound non-limitation directive associated with the
audio uplink based, at least in part, on the input, receiving
other audio information, determining ambient sound non-
limited audio information based, at least in part, on the other
audio information, and causing transmission of the ambient
sound non-limited audio information by way of the audio
uplink is disclosed.
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DETERMINATION OF AMBIENT SOUND
PROCESSED AUDIO INFORMATION

TECHNICAL FIELD

The present application relates generally to determination
of ambient sound processed audio information.

BACKGROUND

Many users have become dependent on electronic appara-
tuses to manage various aspects of their lives. For example,
users have become accustomed to keeping at least one elec-
tronic apparatus with them for many different purposes, such
as communication, finding information, navigation, render-
ing media, and/or the like. As users have become more reliant
on electronic apparatuses for communication, the manner in
which users communicate with each other using their elec-
tronic apparatuses has evolved. It may be desirable to provide
a way for users to communicated better and easier with each
other that allows for the types of communication that users
desire.

SUMMARY

Various aspects of examples of the invention are set out in
the claims.

One or more embodiments may provide an apparatus, a
computer readable medium, a non-transitory computer read-
able medium, a computer program product, and a method for
receiving audio information, from at least one microphone,
for an audio uplink associated with another apparatus, deter-
mining an ambient sound directive associated with the audio
uplink, the ambient sound directive being determined from a
set of possible ambient sound directives that comprises at
least an ambient sound limitation directive and an ambient
sound non-limitation directive, determining ambient sound
processed audio information in conformance with the ambi-
ent sound directive based, at least in part, on the audio infor-
mation, and causing transmission of the ambient sound pro-
cessed audio information by way of the audio uplink.

One or more embodiments may provide an apparatus, a
computer readable medium, a computer program product,
and a non-transitory computer readable medium having
means for receiving audio information, from at least one
microphone, for an audio uplink associated with another
apparatus, means for determining an ambient sound directive
associated with the audio uplink, the ambient sound directive
being determined from a set of possible ambient sound direc-
tives that comprises at least an ambient sound limitation
directive and an ambient sound non-limitation directive,
means for determining ambient sound processed audio infor-
mation in conformance with the ambient sound directive
based, at leastin part, on the audio information, and means for
causing transmission of the ambient sound processed audio
information by way of the audio uplink.

In at least one example embodiment, the ambient sound
limitation directive relates to causation of reduction of ambi-
ent sound.

In at least one example embodiment, the ambient sound
limitation directive relates to utilization of one or more
speech enhancement techniques.

In at least one example embodiment, the ambient sound
directive relates to the ambient sound limitation directive and
the ambient sound processed audio information is ambient
sound limited audio information.
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In at least one example embodiment, determining the
ambient sound limited audio information comprises utiliza-
tion of one or more ambient sound reduction techniques.

In atleast one example embodiment, the audio information
relates to audio information associated with a plurality of
microphones, and the ambient sound reduction technique
relates to determination of directional audio information.

In at least one example embodiment, the directional audio
information is determined based, at least in part, on a unitary
audio source presumption.

In at least one example embodiment, the determination of
the ambient sound limited audio information comprises
ambient sound cancelation.

In atleast one example embodiment, the audio information
relates to audio information associated with at least one
speech microphone and audio information associated with at
least one ambient microphone, and the determination of the
ambient sound limited audio information comprises cancel-
ling at least part of the audio information associated with a
speech microphone based, at least in part, on the audio infor-
mation associated with the ambient microphone.

In at least one example embodiment, determining the
ambient sound limited audio information comprises dis-
abling one or more ambient microphones.

In at least one example embodiment, the ambient sound
non-limitation directive relates to absence of reduction of
ambient sound.

In at least one example embodiment, the ambient sound
non-limitation directive relates to preclusion of one or more
speech enhancement techniques.

In at least one example embodiment, the ambient sound
directive relates to the ambient sound non-limitation directive
and the ambient sound processed audio information is ambi-
ent sound non-limited audio information.

In at least one example embodiment, determining the
ambient sound non-limited audio information comprises pre-
clusion of one or more ambient sound reduction techniques.

In atleast one example embodiment, the audio information
relates to audio information associated with a plurality of
microphones, and the ambient sound non-limited audio infor-
mation relates to omnidirectional audio information.

In at least one example embodiment, the omnidirectional
audio information is determined based, at least in part, on a
presumption of a plurality of audio sources.

In at least one example embodiment, the determination of
the ambient sound non-limited audio information comprises
ambient sound inclusion.

In atleast one example embodiment, the audio information
relates to audio information associated with at least one
speech microphone and audio information associated with at
least one ambient microphone, and the determination of the
ambient sound non-limited audio information comprises
including at least part of the audio information associated
with a speech microphone and, at least part of, the audio
information associated with the ambient microphone.

In at least one example embodiment, determining the
ambient sound non-limited audio information comprises
enabling one or more ambient microphones.

In at least one example embodiment, the audio uplink
relates to a voice call.

In at least one example embodiment, the determination to
send the audio information to the other apparatus is based, at
least in part, on origination of the voice call from the appara-
tus.

In at least one example embodiment, the determination to
send the audio information to the other apparatus is based, at
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least in part, on receiving an indication of origination of the
voice call by the other apparatus.

In at least one example embodiment, determination of the
ambient sound directive is based, at least in part, on a prede-
termined setting.

In at least one example embodiment, the predetermined
setting relates to a default setting.

In at least one example embodiment, the predetermined
setting relates to a user configurable setting.

One or more example embodiments further perform
receiving an indication of an input indicative of the ambient
sound directive, wherein determination of the ambient sound
directive is based, at least in part, on the input.

In at least one example embodiment, the input is indicative
of the apparatus being proximate to a user’s ear, and the
ambient sound directive relates to an ambient sound limita-
tion directive.

In at least one example embodiment, the input is indicative
of the apparatus becoming positioned proximate to a user’s
ear, and the ambient sound directive relates to an ambient
sound limitation directive.

In at least one example embodiment, the input is indicative
of'the apparatus being away from a user’s ear, and the ambient
sound directive relates to an ambient sound non-limitation
directive.

In at least one example embodiment, the input is indicative
of'the apparatus becoming positioned away from a user’s ear,
and the ambient sound directive relates to an ambient sound
non-limitation directive.

One or more example embodiments further perform caus-
ing display of an interface element associated with the ambi-
ent sound directive, wherein the input relates to the interface
element.

In at least one example embodiment, the interface element
is indicative of the ambient sound directive.

In at least one example embodiment, the input is indicative
of selection of the interface element, and the ambient sound
directive relates to an ambient sound limitation directive.

In at least one example embodiment, the input is indicative
of selection of the interface element, and the ambient sound
directive relates to an ambient sound non-limitation directive.

In at least one example embodiment, the interface element
is caused to be displayed while the audio uplink is active.

In at least one example embodiment, the input is indicative
of'the user facing the apparatus, and the ambient sound direc-
tive relates to an ambient sound limitation directive.

In at least one example embodiment, the input is indicative
of the apparatus becoming oriented to face the user, and the
ambient sound directive relates to an ambient sound limita-
tion directive.

In at least one example embodiment, the input is indicative
of the user not facing the apparatus, and the ambient sound
directive relates to an ambient sound non-limitation directive.

In at least one example embodiment, the input is indicative
of the apparatus becoming oriented to not face the user, and
the ambient sound directive relates to an ambient sound non-
limitation directive.

In at least one example embodiment, the ambient sound
directive relates to an ambient sound limitation directive, the
ambient sound processed audio information is ambient sound
limited audio information, and further performing receiving
an indication of an input indicative of the apparatus being
away from a user’s ear, determining an ambient sound non-
limitation directive associated with the audio uplink based, at
least in part, on the input, receiving other audio information,
determining ambient sound non-limited audio information
based, at least in part, on the other audio information, and
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causing transmission of the ambient sound non-limited audio
information by way of the audio uplink.

In at least one example embodiment, the ambient sound
directive relates to an ambient sound limitation directive, the
ambient sound processed audio information is ambient sound
limited audio information, and further performing receiving
an indication of an input indicative of the user not facing the
apparatus determining an ambient sound non-limitation
directive associated with the audio uplink based, at least in
part, on the input receiving other audio information, deter-
mining ambient sound non-limited audio information based,
at least in part, on the other audio information, and causing
transmission of the ambient sound non-limited audio infor-
mation by way of the audio uplink.

In at least one example embodiment, the ambient sound
directive relates to an ambient sound limitation directive, the
ambient sound processed audio information is ambient sound
limited audio information, and further performing causing
display of an interface element associated with the ambient
sound directive, receiving an indication of an input indicative
of'selection of the interface element, determining an ambient
sound non-limitation directive associated with the audio
uplink based, at least in part, on the input, receiving other
audio information, determining ambient sound non-limited
audio information based, at least in part, on the other audio
information, and causing transmission of the ambient sound
non-limited audio information by way of the audio uplink.

In at least one example embodiment, the ambient sound
directive relates to a directive that specifies a magnitude of
ambient audio information.

In at least one example embodiment, the magnitude of
ambient audio information relates to scaling factor that indi-
cates the magnitude as a proportion of ambient sound pro-
cessed audio to allocate to the ambient audio information.

In at least one example embodiment, the ambient sound
directive relates to a directive that specifies a magnitude of
speech audio information.

In at least one example embodiment, the magnitude of
speech audio information relates to scaling factor that indi-
cates the magnitude as a proportion of ambient sound pro-
cessed audio to allocate to the speech audio information.

In at least one example embodiment, the ambient sound
directive relates to a directive that specifies a magnitude of
ambient audio information in relation to speech audio infor-
mation.

In at least one example embodiment, the magnitude of
ambient audio information in relation to speech audio infor-
mation relates to a scaling factor that indicates the magnitude
as a proportion of ambient sound processed audio to allocate
to the speech audio information and ambient sound informa-
tion.

In at least one example embodiment, the scaling factor
relates to a percentage.

In at least one example embodiment, determination of
ambient sound processed audio information in conformance
with the ambient sound directive that specifies the magnitude
comprises determination of the ambient sound processed
audio information in conformance with the magnitude.

In at least one example embodiment, determination of the
ambient sound processed audio information in conformance
with the magnitude relates to determination of the ambient
sound processed audio information such that the ambient
sound processed audio information comprises at least one of:
ambient sound information in proportion to the magnitude, or
speech sound information in proportion to the magnitude.
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One or more example embodiments further perform
receiving an indication of an input indicative of the magni-
tude.

One or more example embodiments further perform caus-
ing display of a slider interface element associated with the
ambient sound directive, wherein the input indicative of the
magnitude relates to an input indicative of a position on the
slider interface element.

In at least one example embodiment, the slider interface
element comprises a slider endpoint associated with speech
audio information and a slider endpoint associated with ambi-
ent audio information, and the magnitude of ambient audio
information in relation to speech audio information relates to
a scaling factor that indicates the magnitude as a proportion of
ambient sound processed audio to allocate to the speech audio
information and ambient sound information, such that the
position on the slider interface element indicates the propor-
tion.

In at least one example embodiment, the position on the
slider interface element indicates the proportion such that the
proportion relates to a factor indicative of a distance from the
position to at least one slider endpoint.

In at least one example embodiment, an ambient sound
limitation directive relates to an ambient sound directive that
specifies a magnitude of ambient sound information indica-
tive of a reduction of ambient sound information.

In at least one example embodiment, an ambient sound
non-limitation directive relates to an ambient sound directive
that specifies a magnitude of ambient sound information non-
indicative of a reduction of ambient sound information.

In at least one example embodiment, the magnitude of
ambient sound information non-indicative of a reduction of
ambient sound information relates to at least one of: a mag-
nitude of ambient sound information that corresponds with a
received ambient sound information, or a magnitude of ambi-
ent sound information that corresponds with an increase of
ambient sound information.

BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of embodiments of the
invention, reference is now made to the following descrip-
tions taken in connection with the accompanying drawings in
which:

FIG. 1 is a block diagram showing an apparatus according
to an example embodiment;

FIGS. 2A-2C are diagrams illustrating at least one micro-
phone of an apparatus according to at least one example
embodiment;

FIGS. 3A-3C are diagrams illustrating inputs indicative of
an ambient sound directive according to at least one example
embodiment;

FIGS. 4A-4C are diagrams illustrating interface elements
associated with an ambient sound directive according to at
least one example embodiment;

FIG. 5 is a flow diagram illustrating determination of ambi-
ent sound processed audio information according to at least
one example embodiment;

FIG. 6 is a flow diagram illustrating determination of ambi-
ent sound processed audio information according to at least
one example embodiment;

FIG. 7 is a flow diagram illustrating determination of ambi-
ent sound processed audio information according to at least
one example embodiment;

FIG. 8 is a flow diagram illustrating determination of ambi-
ent sound processed audio information according to at least
one example embodiment;
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FIG. 9 is a flow diagram illustrating determination of ambi-
ent sound processed audio information according to at least
one example embodiment;

FIG. 10 is a flow diagram illustrating determination of
ambient sound processed audio information according to at
least one example embodiment;

FIG. 11 is a diagram illustrating an interface element asso-
ciated with an ambient sound directive according to at least
one example embodiment; and

FIG. 12 is a flow diagram illustrating determination of
ambient sound processed audio information according to at
least one example embodiment.

DETAILED DESCRIPTION OF THE DRAWINGS

An embodiment of the invention and its potential advan-
tages are understood by referring to FIGS. 1 through 12 of the
drawings.

Some embodiments will now be described more fully here-
inafter with reference to the accompanying drawings, in
which some, but not all, embodiments are shown. Various
embodiments of the invention may be embodied in many
different forms and should not be construed as limited to the
embodiments set forth herein; rather, these embodiments are
provided so that this disclosure will satisfy applicable legal
requirements. Like reference numerals refer to like elements
throughout. As used herein, the terms “data,” “content,”
“information,” and similar terms may be used interchange-
ably to refer to data capable of being transmitted, received
and/or stored in accordance with embodiments of the present
invention. Thus, use of any such terms should not be taken to
limit the spirit and scope of embodiments of the present
invention.

Additionally, as used herein, the term ‘circuitry’ refers to
(a) hardware-only circuit implementations (e.g., implemen-
tations in analog circuitry and/or digital circuitry); (b) com-
binations of circuits and computer program product(s) com-
prising software and/or firmware instructions stored on one or
more computer readable memories that work together to
cause an apparatus to perform one or more functions
described herein; and (c¢) circuits, such as, for example, a
microprocessor(s) or a portion of a microprocessor(s), that
require software or firmware for operation even if the soft-
ware or firmware is not physically present. This definition of
‘circuitry”’ applies to all uses of this term herein, including in
any claims. As a further example, as used herein, the term
‘circuitry’ also includes an implementation comprising one or
more processors and/or portion(s) thereof and accompanying
software and/or firmware. As another example, the term ‘cir-
cuitry’ as used herein also includes, for example, a baseband
integrated circuit or applications processor integrated circuit
for a mobile phone or a similar integrated circuit in a server,
acellular network apparatus, other network apparatus, and/or
other computing apparatus.

As defined herein, a “non-transitory computer-readable
medium,” which refers to a physical medium (e.g., volatile or
non-volatile memory device), can be differentiated from a
“transitory computer-readable medium,” which refers to an
electromagnetic signal.

FIG. 1 is a block diagram showing an apparatus, such as an
electronic apparatus 10, according to at least one example
embodiment. It should be understood, however, that an elec-
tronic apparatus as illustrated and hereinafter described is
merely illustrative of an electronic apparatus that could ben-
efit from embodiments of the invention and, therefore, should
not be taken to limit the scope of the invention. While elec-
tronic apparatus 10 is illustrated and will be hereinafter
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described for purposes of example, other types of electronic
apparatuses may readily employ embodiments of the inven-
tion. Electronic apparatus 10 may be a portable digital assis-
tant (PDAs), a pager, a mobile computer, a desktop computer,
a television, a gaming apparatus, a laptop computer, a media
player, a camera, a video recorder, a mobile phone, a global
positioning system (GPS) apparatus, and/or any other types
of electronic systems. Moreover, the apparatus of at least one
example embodiment need not be the entire electronic appa-
ratus, but may be a component or group of components of the
electronic apparatus in other example embodiments.

Furthermore, apparatuses may readily employ embodi-
ments of the invention regardless of their intent to provide
mobility. In this regard, even though embodiments of the
invention may be described in conjunction with mobile appli-
cations, it should be understood that embodiments of the
invention may be utilized in conjunction with a variety of
other applications, both in the mobile communications indus-
tries and outside of the mobile communications industries.

In at least one example embodiment, electronic apparatus
10 comprises processor 11 and memory 12. Processor 11 may
be any type of processor, controller, embedded controller,
processor core, and/or the like. In at least one example
embodiment, processor 11 utilizes computer program code to
cause an apparatus to perform one or more actions. Memory
12 may comprise volatile memory, such as volatile Random
Access Memory (RAM) including a cache area for the tem-
porary storage of data and/or other memory, for example,
non-volatile memory, which may be embedded and/or may be
removable. The non-volatile memory may comprise an
EEPROM, flash memory and/or the like. Memory 12 may
store any of a number of pieces of information, and data. The
information and data may be used by the electronic apparatus
10 to implement one or more functions of the electronic
apparatus 10, such as the functions described herein. In at
least one example embodiment, memory 12 includes com-
puter program code such that the memory and the computer
program code are configured to, working with the processor,
cause the apparatus to perform one or more actions described
herein.

The electronic apparatus 10 may further comprise a com-
munication device 15. In at least one example embodiment,
communication device 15 comprises an antenna, (or multiple
antennae), a wired connector, and/or the like in operable
communication with a transmitter and/or a receiver. In at least
one example embodiment, processor 11 provides signals to a
transmitter and/or receives signals from a receiver. The sig-
nals may comprise signaling information in accordance with
a communications interface standard, user speech, received
data, user generated data, and/or the like. Communication
device 15 may operate with one or more air interface stan-
dards, communication protocols, modulation types, and
access types. By way of illustration, the electronic commu-
nication device 15 may operate in accordance with second-
generation (2G) wireless communication protocols IS-136
(time division multiple access (TDMA)), Global System for
Mobile communications (GSM), and 1S-95 (code division
multiple access (CDMA)), with third-generation (3G) wire-
less communication protocols, such as Universal Mobile
Telecommunications System (UMTS), CDMA2000, wide-
band CDMA (WCDMA) and time division-synchronous
CDMA (TD-SCDMA), and/or with fourth-generation (4G)
wireless communication protocols, wireless networking pro-
tocols, such as 802.11, short-range wireless protocols, such as
Bluetooth, and/or the like. Communication device 15 may
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operate in accordance with wireline protocols, such as Eth-
ernet, digital subscriber line (DSL), asynchronous transfer
mode (ATM), and/or the like.

Processor 11 may comprise means, such as circuitry, for
implementing audio, video, communication, navigation,
logic functions, and/or the like, as well as for implementing
embodiments of the invention including, for example, one or
more of the functions described herein. For example, proces-
sor 11 may comprise means, such as a digital signal processor
device, a microprocessor device, various analog to digital
converters, digital to analog converters, processing circuitry
and other support circuits, for performing various functions
including, for example, one or more of the functions
described herein. The apparatus may perform control and
signal processing functions of the electronic apparatus 10
among these devices according to their respective capabili-
ties. The processor 11 thus may comprise the functionality to
encode and interleave message and data prior to modulation
and transmission. The processor 1 may additionally comprise
an internal voice coder, and may comprise an internal data
modem. Further, the processor 11 may comprise functionality
to operate one or more software programs, which may be
stored in memory and which may, among other things, cause
the processor 11 to implement at least one embodiment
including, for example, one or more of the functions
described herein. For example, the processor 11 may operate
a connectivity program, such as a conventional internet
browser. The connectivity program may allow the electronic
apparatus 10 to transmit and receive internet content, such as
location-based content and/or other web page content,
according to a Transmission Control Protocol (TCP), Internet
Protocol (IP), User Datagram Protocol (UDP), Internet Mes-
sage Access Protocol (IMAP), Post Office Protocol (POP),
Simple Mail Transfer Protocol (SMTP), Wireless Application
Protocol (WAP), Hypertext Transfer Protocol (HTTP), and/or
the like, for example.

The electronic apparatus 10 may comprise a user interface
for providing output and/or receiving input. The electronic
apparatus 10 may comprise an output device 14. Output
device 14 may comprise an audio output device, such as a
ringer, an earphone, a speaker, and/or the like. Output device
14 may comprise a tactile output device, such as a vibration
transducer, an electronically deformable surface, an elec-
tronically deformable structure, and/or the like. Output
Device 14 may comprise a visual output device, such as a
display, a light, and/or the like. The electronic apparatus may
comprise an input device 13. Input device 13 may comprise a
light sensor, a proximity sensor, amicrophone, a touch sensor,
aforce sensor, a button, a keypad, a motion sensor, a magnetic
field sensor, a camera, and/or the like. A touch sensor and a
display may be characterized as a touch display. In an
embodiment comprising a touch display, the touch display
may be configured to receive input from a single point of
contact, multiple points of contact, and/or the like. In such an
embodiment, the touch display and/or the processor may
determine input based, at least in part, on position, motion,
speed, contact area, and/or the like.

The electronic apparatus 10 may include any of a variety of
touch displays including those that are configured to enable
touch recognition by any of resistive, capacitive, infrared,
strain gauge, surface wave, optical imaging, dispersive signal
technology, acoustic pulse recognition or other techniques,
and to then provide signals indicative of the location and other
parameters associated with the touch. Additionally, the touch
display may be configured to receive an indication of an input
in the form of a touch event which may be defined as an actual
physical contact between a selection object (e.g., a finger,
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stylus, pen, pencil, or other pointing device) and the touch
display. Alternatively, a touch event may be defined as bring-
ing the selection object in proximity to the touch display,
hovering over a displayed object or approaching an object
within a predefined distance, even though physical contact is
not made with the touch display. As such, a touch input may
comprise any input that is detected by a touch display includ-
ing touch events that involve actual physical contact and
touch events that do not involve physical contact but that are
otherwise detected by the touch display, such as a result of the
proximity of the selection object to the touch display. A touch
display may be capable of receiving information associated
with force applied to the touch screen in relation to the touch
input. For example, the touch screen may differentiate
between a heavy press touch input and a light press touch
input. In at least one example embodiment, a display may
display two-dimensional information, three-dimensional
information and/or the like.

In embodiments including a keypad, the keypad may com-
prise numeric (for example, 0-9) keys, symbol keys (for
example, #, *), alphabetic keys, and/or the like for operating
the electronic apparatus 10. For example, the keypad may
comprise a conventional QWERTY keypad arrangement. The
keypad may also comprise various soft keys with associated
functions. Any keys may be physical keys in which, for
example, an electrical connection is physically made or bro-
ken, or may be virtual. Virtual keys may be, for example,
graphical representations on a touch sensitive surface,
whereby the key is actuated by performing a hover or touch
gesture on or near the surface. In addition, or alternatively, the
electronic apparatus 10 may comprise an interface device
such as a joystick or other user input interface.

Input device 13 may comprise a media capturing element.
The media capturing element may be any means for capturing
an image, video, and/or audio for storage, display or trans-
mission. For example, in at least one example embodiment in
which the media capturing element is a camera module, the
camera module may comprise a digital camera which may
form a digital image file from a captured image. As such, the
camera module may comprise hardware, such as a lens or
other optical component(s), and/or software necessary for
creating a digital image file from a captured image. Alterna-
tively, the camera module may comprise only the hardware
for viewing an image, while a memory device of the elec-
tronic apparatus 10 stores instructions for execution by the
processor 11 in the form of software for creating a digital
image file from a captured image. In at least one example
embodiment, the camera module may further comprise a
processing element such as a co-processor that assists the
processor 11 in processing image data and an encoder and/or
decoder for compressing and/or decompressing image data.
The encoder and/or decoder may encode and/or decode
according to a standard format, for example, a Joint Photo-
graphic Experts Group (JPEG) standard format.

FIGS. 2A-2C are diagrams illustrating at least one micro-
phone of an apparatus according to at least one example
embodiment. The examples of FIGS. 2A-2C are merely
examples of at least one microphone of an apparatus, and do
not limit the scope of the claims. For example, number of
microphones may vary, placement of microphones may vary,
housing of the apparatus may vary, and/or the like.

As electronic apparatuses have become more prolific, users
have become increasingly reliant on using electronic appara-
tuses for communication. For example, users rely on elec-
tronic apparatuses, such as mobile phones, tablet computers,
laptop computers, desktop computers, and/or the like, for
communicating with each other. The manner of communica-
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tion that users may utilize may vary. For example, an appa-
ratus may communicate by way of a message, an information
transfer, a voice call, a video call, and/or the like. For
example, the apparatus may establish an uplink to another
apparatus for sending audio information, video information,
and/or the like, to the other apparatus. The uplink may be
associated with cellular communication protocols, as previ-
ously described, voice over internet protocol (VOIP), and/or
the like. In at least one example embodiment, a voice call
relates to the apparatus sending audio information by way of
an audio uplink, to another apparatus. It should be understood
that the audio information may be transmitted by way of the
audio uplink directly to the other apparatus, by way of an
intermediary apparatus, and/or the like. It should be under-
stood that there are many protocols and delivery mechanisms
available to an apparatus, and that many other protocols and
delivery mechanisms will become available in the future, and
that such protocols and delivery mechanisms do not limit the
claims in any way.

The uplink audio may instead relate to a message that is to
be sent outside of a voice call. For example, it may refer to
audio that is being or has been recorded to create a recorded
voice or other recorded audio message that is to be delivered
to a recipient over a data network such as the internet, a wide
area network, and/or a local area network. For example, the
message may be uploaded to a server from where it can be
downloaded by the recipient.

In at least one example embodiment, an apparatus deter-
mines to send audio information to another apparatus by way
of an audio uplink. In at least one example embodiment, the
audio uplink may be associated with a video uplink, for
example in association with a video call. In at least one
example embodiment, the apparatus receives audio informa-
tion, for example from at least one microphone, for the audio
uplink. For example, the apparatus may determine to acquire
audio information for the purpose of sending the audio infor-
mation to another apparatus by way of an audio uplink.

In atleast one example embodiment, determination to send
the audio information by way of an audio uplink may relate to
instantiation of a communication associated with audio trans-
mission. For example, the determination to send the audio
information to the other apparatus may be based, at least in
part, on origination of the voice call. In at least one example
embodiment, origination relates to an apparatus invoking
operations associated with establishing a call, such as sending
information indicative of establishing a phone call, establish-
ing a voice communication session, establishing a video com-
munications session, and/or the like. In at least one example
embodiment, the determination to send the audio information
to the other apparatus may be based, at least in part, on
origination of the voice call from the apparatus. The apparatus
may determine to originate the voice call based, at least in
part, on user input indicative of origination of the voice call,
such as input associated with a call button. In at least one
example embodiment, the determination to send the audio
information to the other apparatus is based, at least in part, on
receiving an indication of origination of the voice call by the
other apparatus. For example, the apparatus may receive a
request to receive a call, to join a session associated with a
call, and/or the like.

In at least one example embodiment, the apparatus causes
transmission of audio information by way of the audio uplink.
In at least one example embodiment, transmission of the
audio information relates to sending the audio information by
way of a medium and/or protocol that allows the other appa-
ratus to receive, at least part of, the audio information. The
apparatus may cause transmission of the audio information
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by transmitting the audio information, by sending the audio
information to a different apparatus, which transmits the
audio information, and/or the like.

The audio information may be any information that repre-
sents audio. For example the audio information may relate to
acompressed audio format, such as any of the moving picture
expert group (MPEG) formats, an uncompressed audio for-
mat, such as pulse code modulated (PCM) information, and/
or the like. It should be understood that there are many audio
formats available to an apparatus, and that many other audio
formats will become available in the future, and that such
audio formats do not limit the claims in any way. The appa-
ratus may receive the audio information from one or more
microphones. It should be understood that there are many
types of microphones available to an apparatus, and that many
other types of microphones will become available in the
future, and that such types of microphones do not limit the
claims in any way. The apparatus may comprise the micro-
phone, may receive the audio information from the micro-
phone by way of another apparatus, and/or the like.

FIG. 2A is a diagram illustrating microphone 202 of appa-
ratus 201 according to at least one example embodiment. It
can be seen that microphone 202 is positioned on apparatus
202 such that the microphone may receive audio information
proximate to the mouth of a user when speaking into appara-
tus 201. The positioning may be such that microphone 202 is
proximate to the mouth of the user when the user holds
apparatus 201 similar to the example of FIG. 3A. In at least
one example embodiment, apparatus 201 receives audio
information from microphone 202.

Voice activity detection (VAD) is a mandatory requirement
in many communication standards. In such circumstances,
voice activity detection is used with a suitable noise suppres-
sion algorithm to reduce ambient noise during times when
voice activity is not detected. Even apparatuses with a single
microphone may be capable of evaluating voice and/or ambi-
ent sound. The term “Ambient sound” is used to describe
“background noise”. In many circumstances, estimation of
ambient sound may be desirable in many apparatuses. The
basic idea of estimating the ambient sound may be to analyze
input signal frames during periods associated with lack of
speech activity. For example, it may be determined whether a
current frame contains speech and/or ambient sound. In such
an example, the output of the VAD may be desirable. In at
least one example embodiment, based on the VAD informa-
tion, ambient sound may be suppressed for quality and intel-
ligibility of speech signal. In some apparatuses with multi-
microphone configurations it may be desirable to provide an
advanced level of noise suppression or directionality. For
example, it may be desirable that uplink audio emphasizes
speech by reducing ambient sound.

In some circumstances, it may be desirable to process
audio information regarding ambient sound. In at least one
example embodiment, the apparatus processes audio infor-
mation to determine ambient sound processed audio informa-
tion. For example, audio information may be determined such
that ambient sound is limited, such that ambient sound
supplements other audio information, such that ambient
sound is preserved, and/or the like. In at least one example
embodiment, ambient sound relates to audio information that
is not attributable to a user speaking. For example, a user may
be speaking into a microphone of the apparatus. The sound
attributable to the user speech may be considered to be non-
ambient sound. In such an example, there may be other sound
being received by the microphone, such as background
sounds, music, and/or the like. In at least one example
embodiment, the apparatus receives audio information com-
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prising speech and ambient sound. The apparatus may deter-
mine ambient sound processed audio information based, at
least in part, on the audio information. For example, the
apparatus may determine the processed audio information by
way of modification of the audio information, combining
audio information associated with different microphones,
restricting audio information associated with different micro-
phone, eliminating audio information associated with differ-
ent microphones, and/or the like. Such information may
depend also upon the use case (e.g. whether the apparatus is
configured to be placed close the user’s mouth when making
a so-called ‘handset call’, oris configured to be placed further
away from the user’s mouth in order to make a so-called
‘speakerphone call’ or ‘handsfree speaker call’. In some
embodiments microphones comprised by the device may co-
operate with one or more microphones that are part of other
apparatuses, for example a microphone forming part of a
peripheral apparatus such as a headset, speakerphone, or an
audio system of a vehicle.

In at least one example embodiment, ambient sound pro-
cessed audio information relates to ambient sound limited
audio information. In at least one example embodiment, the
ambient sound limited audio information relates to audio
information indicative of a reduced ambient sound compo-
nent. For example, ambient sound limited audio information
may relate to ambient sound processed audio information
indicative of audio information that has been subject to a
limitation of ambient sound. For example, determining the
ambient sound limited audio information may comprise uti-
lization of one or more ambient sound reduction techniques.
In another example, determining the ambient sound limited
audio information may comprise utilization of one or more
speech enhancement techniques. In at least one example
embodiment, ambient sound limited audio information
relates to audio information in which ambient sound may be
limited and non-ambient sound may be retained.

In at least one example embodiment, ambient sound pro-
cessed audio information relates to ambient sound non-lim-
ited audio information. In at least one example embodiment,
the ambient sound non-limited audio information relates to
audio information indicative of an included ambient sound
component. For example, ambient sound non-limited audio
information may relate to ambient sound processed audio
information indicative of audio information that has not been
subject to a limitation of ambient sound, has been subject to
an enhancement of ambient sound, and/or the like. For
example, determining the ambient sound non-limited audio
information may comprise preclusion of one or more ambient
sound reduction techniques. In another example, determining
the ambient sound non-limited audio information may com-
prise preclusion of one or more speech enhancement tech-
niques.

In at least one example embodiment, a speech enhance-
ment technique relates to one or more operations associated
with processing audio information in a manner that favors
inclusion of speech sounds over inclusion of ambient sounds.
The speech enhancement technique may comprise at least
one filtration technique, at least one restoration technique, at
least one speech model technique, and/or the like. In at least
one example embodiment, a filtration technique relates to a
technique associated with removal of audio information
indicative of ambient sound, such as spectral subtraction,
Weiner filtering, signal subspace approach (SSA) filtering,
and/or the like. In at least one example embodiment, spectral
restoration relates to enhancement of audio information
indicative of speech, such as minimum mean square error
short time spectral amplitude estimator (MMSE-STSA) res-
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toration, or any similar technique. In at least one example
embodiment, a speech model technique relates to identifica-
tion of audio information associated with predetermined
sounds that are indicative of speech.

In at least one example embodiment, the audio information
relates to audio information associated with a plurality of
microphones. One or more of the microphones may be com-
prised by the apparatus. One or more microphones may be
separate from the apparatus, such as a separate apparatus that
provides the apparatus with audio information.

In at least one example embodiment, the ambient sound
reduction technique relates to determination of directional
audio information. For example, ambient sound limited audio
information may be directional audio information. In at least
one example embodiment, directional audio information
relates to audio information relating to sound waves
approaching the apparatus from a specified direction. The
apparatus may determine directional audio information
based, at least in part, on correlation between audio informa-
tion associated with a plurality of microphones at different
positions on the apparatus. For example, the apparatus may
evaluate audio information associated with a plurality of
microphones, and correlate the audio information based, at
least in part, on information indicative of the position of the
plurality of the microphones on the apparatus such that the
audio information indicative of an audio source at a specified
direction from the apparatus is favored over audio from other
directions. In at least one example embodiment, determina-
tion of directional audio information relates to conversion of
omnidirectional audio information to directional audio infor-
mation. In at least one example embodiment, omnidirectional
audio information relates to audio information that represents
audio information perceived from various directions, for
example from a plurality of sound sources. For example, the
omnidirectional audio information may relate to audio infor-
mation absent directional modification.

FIG. 2B is adiagram illustrating a plurality of microphones
of an apparatus according to at least one example embodi-
ment. In the example of FIG. 2B, apparatus 221 comprises
microphones 222, 223, and 224. In the example of FIG. 2B,
microphones 222, 223, and 224 are receiving audio informa-
tion from sound sources 231 and 232. It can be seen that sound
source 232 is closer to microphones 223 and 224 than sound
source 231. It can be seen that sound source 231 is closer to
microphone 222 than sound source 232. In at least one
example embodiment, apparatus 221 receives audio informa-
tion from microphones 222, 223, and 224, and determines
directional audio information based on the audio information.
For example, the apparatus may determine directional audio
indicative of a direction that corresponds with audio source
231. In such an example, the apparatus may identify audio
information associated with audio source 231 by way of time
associated with audio information associated with micro-
phone 222 versus time associated with audio information
associated with microphone 223, versus time associated with
audio information associated with microphone 224. In such
an example, the directional audio information may be indica-
tive of extraction of sound associated with the predetermined
direction, limitation of sound associated with a direction that
does not correspond with the predetermined direction, and/or
the like.

In at least one example embodiment, the directional audio
information is determined based, at least in part, on a unitary
audio source presumption. For example, the directional audio
information may be based on a presumption that sound that is
desired to be included in the directional audio information is
associated with a single direction. In this manner, the direc-
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tional audio information may relate to sounds associated with
a predetermined direction. In at least one example embodi-
ment, the predetermined direction relates to a direction asso-
ciated with a user speaking into the apparatus. For example,
the apparatus may be configured in such a manner that direc-
tion of a user’s mouth from the apparatus may be predictable.
In such an example, the predetermined direction may be
indicative of such a predicted direction of the user’s mouth.

In some circumstances, it may be desirable to position
microphones on the apparatus such that the microphones are
directed away from a desired speech source. For example, if
the user’s mouth is likely to be directed towards a micro-
phone, it may be desirable to have one or more microphones
directed in a different direction. In at least one example
embodiment, a microphone directed towards a predicted
position of a user’s mouth relates to a speech microphone. In
at least one example embodiment, a microphone directed
differently than a speech microphone relates to an ambient
microphone. In this manner, the speech microphone may be
positioned such that the audio information associated with the
speech microphone is likely to have a greater speech compo-
nent than audio information associated with an ambient
microphone. Similarly, the ambient microphone may be posi-
tioned such that the audio information associated with the
ambient microphone is likely to have a greater ambient com-
ponent than audio information associated with a speech
microphone.

The arrangement of microphones 222, 223, 224 in FIG. 2B
is provided for ease of illustration. In practice, a suitable
apparatus may comprise a different number of microphones,
and/or microphones in different locations. For example, the
apparatus may comprise a first microphone that is located
towards the bottom of a front side of the device so as to be
positioned close to the user’s mouth when the apparatus is in
use, and a second microphone positioned towards the top of a
rear side of the device. In such a configuration the audio
information associated with the first microphone may have a
greater component of speech audio relative to ambient audio
than the audio information associated with the second micro-
phone.

In some circumstances, determining ambient sound lim-
ited audio information may relate to favoring audio informa-
tion associated with one or more microphones, such as one or
more speech microphones, over audio information associated
with different one or more microphones, such as one or more
ambient microphones. For example, a microphone may be
associated with a direction and a different microphone may be
associated with a different direction. For example, if the
microphones are directional then they may be positioned such
that the microphones are most sensitive in different direc-
tions, and whether directional or omni-directional the micro-
phones may be located in different locations whereby they are
directed differently in the sense that they are positioned at
different distances from potential sound sources and/or with
different obstructions between the microphones and the
sound sources. In such an example, the apparatus may deter-
mine ambient sound limited audio information by excluding
audio information associated with the different direction. In
some examples, the apparatus may reduce audio information
indicative of the audio information associated with the differ-
ent direction. For example, the apparatus may cancel audio
information based, at least in part, on audio information asso-
ciated with one or more microphones. In at least one example
embodiment, such cancelation relates to ambient sound can-
cellation. In at least one example embodiment, the apparatus
may determine ambient sound limited audio information by
way of disabling one or more ambient microphones. In at
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least one other example embodiment, the apparatus may
determine ambient sound limited audio information by way
of'a suitable ambient sound suppression algorithm applied to
audio information from one or more of the microphones.

In at least one example embodiment, the determination of
ambient sound limited audio information comprises ambient
sound cancelation. For example, the audio information
relates to audio information associated with at least one
speech microphone and audio information associated with at
least one ambient microphone. In such an example, the deter-
mination of the ambient sound limited audio information
comprises cancelling at least part of the audio information
associated with a speech microphone based, at least in part, on
the audio information associated with the ambient micro-
phone. For example, cancelation may relate to inverting, at
least part of, ambient audio information and combining the
inverted ambient audio information with the audio informa-
tion.

In at least one example embodiment, ambient sound non-
limited audio information relates to audio information that
includes, or that is intended to include, ambient audio infor-
mation. For example, ambient sound non-limited audio infor-
mation may relate to omnidirectional audio information. In at
least one example embodiment, determining the ambient
sound non-limited audio information comprises enabling one
or more ambient microphones. For example, the determina-
tion of the ambient sound non-limited audio information may
comprise including at least part of the audio information
associated with a speech microphone and, at least part of, the
audio information associated with the ambient microphone.
In other examples, determining the ambient sound non-lim-
ited audio information does not comprise enabling one or
more ambient microphones, but instead comprises including
audio information associated with a speech microphone that
is identified as relating to ambient sound, for example using
VAD.

FIG.2C is adiagram illustrating a plurality of microphones
of an apparatus according to at least one example embodi-
ment. In the example of FIG. 2C, apparatus 251 comprises a
plurality of microphones. It can be seen that microphones 252
and 253 are at different positions on the same face of appa-
ratus 251, that microphone 255 is on the opposite face of
apparatus 251 from microphones 252 and 253, and that
microphone 254 is on the side of apparatus 251. In at least one
example embodiment, microphone 252 may be a speech
microphone and one or more of microphones 253-255 may be
ambient microphones. In some examples microphone 252
may itself be an array of closely spaced microphones
arranged for beamforming towards a users mouth when the
apparatus is in use.

FIGS. 3A-3C are diagrams illustrating inputs indicative of
an ambient sound directive according to at least one example
embodiment. The examples of FIGS. 3A-3C are merely
examples of inputs indicative of an ambient sound directive,
and do not limit the scope of the claims. For example, inter-
relation between the user and the apparatus may vary, orien-
tation of the apparatus may vary, proximity of the user to the
apparatus may vary, and/or the like.

In many circumstances, it may be desirable for the audio
information of the audio uplink to be ambient sound limited
audio information. For example, the purpose for the uplink
audio may be for the purpose of speech communication. In
such circumstances, the user of the apparatus may desire
limitation of ambient sound in the audio information for the
audio uplink.

As electronic apparatuses have become more prevalent, the
role of communication by way of electronic apparatuses has
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changed. For example, users have become dependent upon
electronic apparatuses for social purposes beyond mere
speech communication. Although many users may rely on
electronic apparatuses for speech communication, many
users also rely on their apparatuses to share their experiences
with their social acquaintances. For example, in some circum-
stances, a user may desire speech communication by way of
an audio uplink, and in other circumstances, the user may
desire ambient sound to be included in the audio uplink. For
example, the user may desire a party receiving the uplink
audio to perceive what the user is hearing, in addition to, or
instead of, what the user is speaking. For example, there may
be music in the background that the user desires the other
party to experience. In another example, the user may desire
the other party to hear how load the surrounding environment
is. In such an example, the user may desire to communicate
the ambiance of a party by allowing the other party to hear the
ambient sound of the party.

In at least one example embodiment, the apparatus deter-
mines an ambient sound directive associated with an audio
uplink. In at least one example embodiment, the ambient
sound directive relates to a directive that controls whether
audio information associated with the audio uplink is ambient
sound limited audio information, ambient sound non-limited
audio information, and/or the like. For example, there may be
a set of possible ambient sound directives that the apparatus
may determine. For example, there may be one or more
ambient sound limitation directives associated with various
manners of limiting ambient sound in the audio information
of'the audio uplink, there may be one or more ambient sound
non-limitation directives associated various manners of
including ambient sound in the audio information of the audio
uplink, and/or the like. In at least one example embodiment,
the set of possible ambient sound directives comprises at least
one ambient sound limitation directive and at least one ambi-
ent sound non-limitation directive. In at least one example
embodiment, an ambient sound limitation directive relates to
causing determination of ambient sound limited audio infor-
mation for an audio uplink. In at least one example embodi-
ment, an ambient sound non-limitation directive relates to
causing determination of ambient sound non-limited audio
information for an audio uplink

In at least one example embodiment, the apparatus deter-
mines ambient sound processed audio information in con-
formance with the ambient sound directive. In at least one
example embodiment, conformance with the ambient sound
directive relates to the apparatus determining the ambient
sound processed audio information in a manner that is con-
sistent with the ambient audio directive. For example, deter-
mination of ambient sound limited audio information may be
in conformance with an ambient sound limitation directive,
determination of ambient sound non-limited audio informa-
tion may be in conformance with an ambient sound non-
limitation directive, and/or the like.

In at least one example embodiment, the apparatus may
determine an ambient sound directive based, at least in part,
on an input indicative of an ambient sound directive. The
input may relate to the manner in which a user is utilizing the
apparatus, a selection that the user performs in relation to an
interface element of the apparatus, and/or the like. The input
may be a voice command that is recognized by the apparatus.

The apparatus may receive an indication of the input. In at
least one example embodiment, an indication of an input
relates to any information that conveys the occurrence of an
input, information identifying the input, information charac-
terizing the input, and/or the like. The apparatus may receive
the indication of the input by receiving the input, by receiving
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information indicative of the input from another apparatus,
and/or the like. In at least one example embodiment, an input
indicative of an ambient sound directive relates to an input
that relates the position of the user in relation to the apparatus,
the orientation of the user in relation to the apparatus, and/or
the like.

FIG. 3A is a diagram illustrating an input indicative of an
ambient sound directive according to at least one example
embodiment. In the example of FIG. 3A, the input indicative
of the ambient sound directive relates to user 302 holding
apparatus 301 adjacent to the user’s face, for example next to
the user’s ear. Such position and/or orientation of the appa-
ratus may be indicative to the user desiring speech commu-
nication. In at least one example embodiment, the apparatus
receives an indication of an input indicative of the apparatus
being positioned proximate to the user’s ear and determines
that the input is indicative of an ambient sound limitation
directive. Without limiting the claims in any way, at least one
technical advantage associated with determining an ambient
sound limitation directive based, at least in part, on an input
indicative of the apparatus being proximate to a user’s ear
may be to allow the user to enable ambient sound limitation
by holding the apparatus in a position that is commonly used
during a private conversation on an electronic apparatus. For
example, the user may intuitively identify such position of the
apparatus with conducting a conversation that is dedicated to
speech, for at least the reason that such position is consistent
with the position of holding a telephone. In at least one
example embodiment, the user may move the apparatus to the
position indicated by the example of FIG. 3A. In such cir-
cumstances, the apparatus may determine an ambient sound
limitation directive based, at least in part, on the apparatus
becoming positioned proximate to a user’s ear.

The apparatus may determine an input indicative of a posi-
tion and/or orientation associated with the apparatus being
proximate to the ear of the user by way of a proximity sensor,
a light sensor, an accelerometer, a gyroscope, touch sensor,
face detection using a camera, and/or the like.

FIG. 3B is a diagram illustrating an input indicative of an
ambient sound directive according to at least one example
embodiment. In the example of FIG. 3B, the input indicative
of the ambient sound directive relates to user 322 holding
apparatus 321 such that the user is facing the apparatus, for
example facing a display of the apparatus. Such position
and/or orientation of the apparatus may be indicative to the
user desiring speech communication. In at least one example
embodiment, the apparatus receives an indication of an input
indicative of the user facing the apparatus and determines that
the input is indicative of an ambient sound limitation direc-
tive. Without limiting the claims in any way, at least one
technical advantage associated with determining an ambient
sound limitation directive based, at least in part, on an input
indicative of the user facing the apparatus may be to allow the
user to enable ambient sound limitation by holding the appa-
ratus in a position that is commonly used during a conversa-
tion on an electronic apparatus. For example, the user may
intuitively identify such position of the apparatus with con-
ducting a conversation that is dedicated to speech, for at least
the reason that such position is consistent with the position of
facing an apparatus for a video call, viewing an apparatus for
ahands-free call, and/or the like. A hands-free call may relate
to the apparatus utilizing a loudspeaker instead of an earpiece
speaker, or something similar. In at least one example
embodiment, the user may move the apparatus to the position
indicated by the example of FIG. 3B. In such circumstances,
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the apparatus may determine an ambient sound limitation
directive based, at least in part, on the apparatus becoming
oriented to face the user.

The apparatus may determine an input indicative of a posi-
tion and/or orientation associated with the user facing the
apparatus by way of a proximity sensor, a light sensor, an
accelerometer, a gyroscope, touch sensor, face detection, face
recognition, and/or the like.

FIG. 3C is a diagram illustrating an input indicative of an
ambient sound directive according to at least one example
embodiment. In the example of FIG. 3C, the input indicative
of the ambient sound directive relates to user 352 holding
apparatus 351 such that the user is orienting the apparatus in
a manner that is inconsistent with pure speech communica-
tion, that is indicative of a desire to include ambient sound in
the audio uplink, and/or the like. For example, the user may
hold the apparatus away from himself, hold the apparatus
away from the user’s ear, orient the apparatus such that the
user is not facing the apparatus, and/or the like. Such position
and/or orientation of the apparatus may be indicative to the
user desiring ambient sound communication. In at least one
example embodiment, the apparatus receives an indication of
an input indicative of the user not facing the apparatus, the
apparatus not being proximate to the user’s ear, the apparatus
being held away from the user, and/or the like. In such an
example, the apparatus may determine that the input is indica-
tive of an ambient sound non-limitation directive. Without
limiting the claims in any way, at least one technical advan-
tage associated with determining an ambient sound non-limi-
tation directive based, at least in part, on an input indicative of
the user not facing the apparatus, the apparatus not being
proximate to the user’s ear, and/or the apparatus being held
away from the user may be to allow the user to avoid ambient
sound limitation by holding the apparatus in a position that is
not commonly used during a conversation on an electronic
apparatus, in a position that is associated with an attempt to
capture ambient sound, and/or the like. For example, the user
may intuitively identify such position of the apparatus with
enhancing the apparatuses ability to receive ambient sound,
for at least the reason that such position is consistent with
capturing sounds beyond mere speech, is inconsistent with a
desire to limit audio to speech, and/or the like. In at least one
example embodiment, the user may move the apparatus to the
position indicated by the example of FIG. 3C. In such cir-
cumstances, the apparatus may determine an ambient sound
non-limitation directive based, at least in part, on the appara-
tus becoming held away from the user, becoming away from
the user’s ear, becoming oriented to not face the user, and/or
the like.

The apparatus may determine an input indicative of a posi-
tion and/or orientation associated with the user facing the
apparatus by way of a proximity sensor, a light sensor, an
accelerometer, a gyroscope, touch sensor, face detection, face
recognition, and/or the like.

FIGS. 4A-4C are diagrams illustrating interface elements
associated with an ambient sound directive according to at
least one example embodiment. The examples of FIGS.
4A-4C are merely examples of interface elements associated
with an ambient sound directive, and do not limit the scope of
the claims. For example, representation of the interface ele-
ment may vary, position of the interface element may vary,
number of interface elements may vary, and/or the like.

In some circumstances, it may be desirable to allow the
user to perform a selection to control whether audio informa-
tion for the audio uplink comprises ambient sound limited
audio information, ambient sound non-limited audio infor-
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mation, and/or the like. For example, the user may desire to
perform an input in association with an interface element
provided on a display.

In at least one example embodiment, the apparatus causes
display of an interface element associated with an ambient
sound directive. In at least one example embodiment, an
interface element relates to a visual representation of infor-
mation that is indicative of information with which a user may
interact. For example, an interface element may be an icon, a
button, a hyperlink, text, and/or the like. In at least one
example embodiment, the interface element may be associ-
ated with an ambient sound directive by indicating the ambi-
ent sound directive, by way of being associated with invoca-
tion of the ambient sound directive, and/or the like. For
example, the interface element may indicate, by way of text,
image, etc., that the interface element represents a setting for
an ambient sound directive.

In at least one example embodiment, causing display
relates to performance of an operation that results in the
interface element being displayed. For example, causing dis-
play may comprise displaying the interface element on a
display, sending information indicative of the interface ele-
ment to a separate apparatus so that the separate apparatus
displays the interface element, and/or the like.

In atleast one example embodiment, the apparatus receives
an indication of an input relating to the interface element. In
such an example, the determination of the ambient sound
directive may be based, at least in part, on the input. For
example, the input may be indicative of selection of the inter-
face element. For example, the apparatus may determine that
the input is indicative of selection of the interface element,
and the apparatus may determine the ambient sound directive
to relate to an ambient sound limitation directive, an ambient
sound non-limitation directive, and/or the like.

FIG. 4A is a diagram illustrating interface element 402
associated with an ambient sound directive in relation to
display 401 according to at least one example embodiment. It
can be seen that interface element comprises an image of a
microphone, although any other indication of the microphone
(such as a text description) may be used instead. The image of
the microphone may indicate to a user that the interface
element relates to audio information received from a micro-
phone. It can also be seen that the interface element comprises
text indicating “my voice only.” In at least one example
embodiment, the text indication may be indicative of a cur-
rently selected ambient sound directive, an ambient sound
directive that will be selected upon input associated with the
interface element, and/or the like. For example, “my voice
only” may indicate an ambient sound limitation directive that
is currently active, that is currently selected, that will become
active upon input associated with the interface element, and/
or the like.

In at least one example embodiment, the interface element
is caused to be displayed while the audio uplink is active. For
example, the interface element may be provided in conjunc-
tion with other interface elements associated with an active
audio uplink, such as a call termination interface element, a
mute interface element, a volume interface element, and/or
the like.

FIG. 4B is a diagram illustrating interface element 422
associated with an ambient sound directive in relation to
display 421 according to at least one example embodiment. It
can be seen that interface element comprises an image of a
microphone. The image of the microphone may indicate to a
user that the interface element relates to audio information
received from a microphone. It can also be seen that the
interface element comprises text indicating “my voice+envi-
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ronment.” In at least one example embodiment, the text indi-
cation may be indicative of a currently selected ambient
sound directive, an ambient sound directive that will be
selected upon input associated with the interface element,
and/or the like. For example, “my voice+environment” may
indicate an ambient sound non-limitation directive that is
currently active, that is currently selected, that will become
active upon input associated with the interface element, and/
or the like.

In at least one example embodiment, determination of the
ambient sound directive is based, at least in part, on a prede-
termined setting. A predetermined setting may relate to a
stored representation of an ambient sound directive that may
be retrieved to allow the apparatus to determine which ambi-
ent sound directive to utilize. For example, the predetermined
setting may relate to a default setting to be applied when the
audio uplink is established, prior to receiving any input
indicative of an ambient sound directive, and/or the like. In at
least one example embodiment, the predetermined setting
relates to a user configurable setting. For example, the user
may be able to designate a value of the predetermined setting.
The user may designate the value by way of an interface
element associated with an active audio uplink, similarly as
described regarding FIGS. 4A and 4B. In at least one example
embodiment, the apparatus causes display of an interface
element associated with an ambient sound directive while the
audio uplink is inactive. In such an example, the interface
element may relate to designation of a predetermined setting
associated with the ambient sound directive.

FIG. 4C is a diagram illustrating interface elements 452
and 453 associated with an ambient sound directive in rela-
tion to display 451 according to at least one example embodi-
ment. It can be seen that interface element 452 relates to
“directional sound” and that interface element 453 relates to
“omnidirectional sound.” In at least one example embodi-
ment, interface element 452 relates to an ambient sound limi-
tation directive and interface element 453 relates to an ambi-
ent sound non-limitation directive. The example of FIG. 4C
may relate to designation of a value for a predetermined
setting associated with an ambient sound directive.

FIG. 5 is a flow diagram illustrating determination of ambi-
ent sound processed audio information according to at least
one example embodiment. In at least one example embodi-
ment, there is a set of operations that corresponds the activi-
ties of FIG. 5. An apparatus, for example electronic apparatus
10 of FIG. 1, or a portion thereof, may utilize the set of
operations. The apparatus may comprise means, including,
for example processor 11 of FIG. 1, for performance of such
operations. In an example embodiment, an apparatus, for
example electronic apparatus 10 of FIG. 1, is transformed by
having memory, for example memory 12 of FIG. 1, compris-
ing computer code configured to, working with a processor,
for example processor 11 of FIG. 1, cause the apparatus to
perform set of operations of FIG. 5.

At block 504, the apparatus receives audio information,
from at least one microphone, for an audio uplink associated
with another apparatus. The receiving, the audio uplink, the
other apparatus, and the microphone may be similar as
described regarding FIGS. 2A-2C. In at least one example
embodiment, the apparatus determines to send audio infor-
mation to another apparatus by way of an audio uplink. In
such an example, the determination, the sending, the audio
information, the other apparatus, and the audio uplink may be
similar as described regarding FIGS. 2A-2C.

At block 506, the apparatus determines an ambient sound
directive associated with the audio uplink. The determination
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and the ambient sound directive may be similar as described
regarding FIGS. 3A-3C, FIGS. 4A-4C, and FIG. 11.

At block 508, the apparatus determines ambient sound
processed audio information in conformance with the ambi-
ent sound directive based, at least in part, on the audio infor-
mation. The determination, the ambient sound processed
audio information, and the conformance may be similar as
described regarding FIGS. 2A-2C, FIGS. 3A-3C, and FIG.
11.

At block 510, the apparatus causes transmission of the
ambient sound processed audio information by way of the
audio uplink. The causation and the transmission may be
similar as described regarding FIGS. 2A-2C.

FIG. 6 is a flow diagram illustrating determination of ambi-
ent sound processed audio information according to at least
one example embodiment. In at least one example embodi-
ment, there is a set of operations that corresponds the activi-
ties of FIG. 6. An apparatus, for example electronic apparatus
10 of FIG. 1, or a portion thereof, may utilize the set of
operations. The apparatus may comprise means, including,
for example processor 11 of FIG. 1, for performance of such
operations. In an example embodiment, an apparatus, for
example electronic apparatus 10 of FIG. 1, is transformed by
having memory, for example memory 12 of FIG. 1, compris-
ing computer code configured to, working with a processor,
for example processor 11 of FIG. 1, cause the apparatus to
perform set of operations of FIG. 6.

At block 604, the apparatus receives audio information,
from at least one microphone, for an audio uplink associated
with another apparatus, similarly as described regarding
block 504 of FIG. 5.

At block 606, the apparatus receives an indication of an
input indicative of an ambient sound directive. The receipt,
the indication, the input, and the ambient sound directive may
be similar as described regarding FIGS. 3A-3C, FIGS.
4A-4C, and FIG. 11.

At block 608, the apparatus determines an ambient sound
directive that is based, at least in part, on the input. The
determination may be similar as described regarding FIGS.
3A-3C, and FIG. 11.

At block 610, the apparatus determines ambient sound
processed audio information in conformance with the ambi-
ent sound directive based, at least in part, on the audio infor-
mation, similarly as described regarding block 508 of F1G. 5.
At block 612, the apparatus causes transmission of the ambi-
ent sound processed audio information by way of the audio
uplink, similarly as described regarding block 510 of FIG. 5.

FIG. 7 is a flow diagram illustrating determination of ambi-
ent sound processed audio information according to at least
one example embodiment. In at least one example embodi-
ment, there is a set of operations that corresponds the activi-
ties of FIG. 7. An apparatus, for example electronic apparatus
10 of FIG. 1, or a portion thereof, may utilize the set of
operations. The apparatus may comprise means, including,
for example processor 11 of FIG. 1, for performance of such
operations. In an example embodiment, an apparatus, for
example electronic apparatus 10 of FIG. 1, is transformed by
having memory, for example memory 12 of FIG. 1, compris-
ing computer code configured to, working with a processor,
for example processor 11 of FIG. 1, cause the apparatus to
perform set of operations of FIG. 7.

At block 704, the apparatus receives audio information,
from at least one microphone, for an audio uplink associated
with another apparatus, similarly as described regarding
block 504 of FIG. 5.

At block 706, the apparatus causes display of an interface
element associated with the ambient sound directive. The
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causation of display and the interface element may be similar
as described regarding FIGS. 4A-4C, and FIG. 11.

At block 708, the apparatus receives an indication of an
input indicative of selection of the interface element. The
indication and the input may be similar as described regarding
FIGS. 4A-4C, and FIG. 11.

At block 710, the apparatus determines an ambient sound
directive that is based, at least in part, on the input, similarly
as described regarding block 608 of FIG. 6. At block 712, the
apparatus determines ambient sound processed audio infor-
mation in conformance with the ambient sound directive
based, at least in part, on the audio information, similarly as
described regarding block 508 of FIG. 5. At block 714, the
apparatus causes transmission of the ambient sound pro-
cessed audio information by way of the audio uplink, simi-
larly as described regarding block 510 of FIG. 5.

FIG. 8 is a flow diagram illustrating determination of ambi-
ent sound processed audio information according to at least
one example embodiment. In at least one example embodi-
ment, there is a set of operations that corresponds the activi-
ties of FIG. 8. An apparatus, for example electronic apparatus
10 of FIG. 1, or a portion thereof, may utilize the set of
operations. The apparatus may comprise means, including,
for example processor 11 of FIG. 1, for performance of such
operations. In an example embodiment, an apparatus, for
example electronic apparatus 10 of FIG. 1, is transformed by
having memory, for example memory 12 of FIG. 1, compris-
ing computer code configured to, working with a processor,
for example processor 11 of FIG. 1, cause the apparatus to
perform set of operations of FIG. 8.

In some circumstances, the apparatus may initiate an audio
uplink in association with an ambient sound directive, and
change the ambient sound directive while the audio uplink is
active. For example, the user may desire to limit ambient
audio during part of the audio uplink and may desire to
include ambient audio during a different part of the uplink. In
this manner, the user may be able to dynamically transition
between ambient sound limited audio information and ambi-
ent sound non-limited audio information for the audio uplink.
Even though the example of FIG. 8 illustrates a change from
an ambient sound limitation directive to an ambient sound
non-limitation directive, any combination or permutation of
transitions may be possible.

At block 804, the apparatus receives audio information,
from at least one microphone, for an audio uplink associated
with another apparatus, similarly as described regarding
block 504 of FIG. 5.

At block 806, the apparatus determines an ambient sound
limitation directive associated with the audio uplink. The
determination and the ambient sound limitation directive may
be similar as described regarding FIGS. 3A-3C, FIGS.
4A-4C, and FIG. 11.

At block 808, the apparatus determines ambient sound
limited audio information in conformance with the ambient
sound limitation directive based, at least in part, on the audio
information. The determination, the ambient sound limited
audio information, and the conformance may be similar as
described regarding FIGS. 2A-2C, FIGS. 3A-3C, and FIG.
11.

At block 810, the apparatus causes transmission of the
ambient sound limited audio information by way of the audio
uplink. The causation and the transmission may be similar as
described regarding FIGS. 2A-2C.

At block 812, the apparatus receives an indication of an
input indicative of the apparatus being away from a user’s ear.
The receipt, the indication, and the input may be similar as
described regarding FIGS. 3A-3C and FIG. 11.
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At block 814, the apparatus determines an ambient sound
non-limitation directive associated with the audio uplink
based, at least in part, on the input. The determination and the
ambient sound non-limitation directive may be similar as
described regarding FIGS. 3A-3C and FIG. 11.

At block 816, the apparatus receives other audio informa-
tion, from at least one microphone, for the audio uplink. The
receiving and the microphone may be similar as described
regarding FIGS. 2A-2C.

At block 818, the apparatus determines ambient sound
non-limited audio information in conformance with the ambi-
ent sound non-limitation directive based, at least in part, on
the audio information. The determination, the ambient sound
non-limited audio information, and the conformance may be
similar as described regarding FIGS. 2A-2C, FIGS. 3A-3C,
and FIG. 11.

At block 820, the apparatus causes transmission of the
ambient sound non-limited audio information by way of the
audio uplink. The causation and the transmission may be
similar as described regarding FIGS. 2A-2C.

FIG. 9 is a flow diagram illustrating determination of ambi-
ent sound processed audio information according to at least
one example embodiment. In at least one example embodi-
ment, there is a set of operations that corresponds the activi-
ties of FIG. 9. An apparatus, for example electronic apparatus
10 of FIG. 1, or a portion thereof, may utilize the set of
operations. The apparatus may comprise means, including,
for example processor 11 of FIG. 1, for performance of such
operations. In an example embodiment, an apparatus, for
example electronic apparatus 10 of FIG. 1, is transformed by
having memory, for example memory 12 of FIG. 1, compris-
ing computer code configured to, working with a processor,
for example processor 11 of FIG. 1, cause the apparatus to
perform set of operations of FIG. 9. Even though the example
of FIG. 9 illustrates a change from an ambient sound limita-
tion directive to an ambient sound non-limitation directive,
any combination or permutation of transitions may be pos-
sible.

At block 904, the apparatus receives audio information,
from at least one microphone, for an audio uplink associated
with another apparatus, similarly as described regarding
block 504 of FIG. 5. At block 906, the apparatus determines
an ambient sound limitation directive associated with the
audio uplink, similarly as described regarding block 806 of
FIG. 8. Atblock 908, the apparatus determines ambient sound
limited audio information in conformance with the ambient
sound limitation directive based, at least in part, on the audio
information, similarly as described regarding block 808 of
FIG. 8. Atblock 910, the apparatus causes transmission of the
ambient sound limited audio information by way of the audio
uplink, similarly as described regarding block 810 of FIG. 8.

At block 912, the apparatus receives an indication of an
input indicative of the user not facing the apparatus. The
receipt, the indication, and the input may be similar as
described regarding FIGS. 3A-3C and FIG. 11.

At block 914, the apparatus determines an ambient sound
non-limitation directive associated with the audio uplink
based, at least in part, on the input. The determination and the
ambient sound non-limitation directive may be similar as
described regarding FIGS. 3A-3C, and FIG. 11.

At block 916, the apparatus receives other audio informa-
tion, from at least one microphone, for the audio uplink,
similarly as described regarding block 816 of FIG. 8. Atblock
918, the apparatus determines ambient sound non-limited
audio information in conformance with the ambient sound
non-limitation directive based, at least in part, on the audio
information, similarly as described regarding block 818 of
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FIG. 8. At block 920, the apparatus causes transmission of the
ambient sound non-limited audio information by way of the
audio uplink, similarly as described regarding block 820 of
FIG. 8.

FIG. 10 is a flow diagram illustrating determination of
ambient sound processed audio information according to at
least one example embodiment. In at least one example
embodiment, there is a set of operations that corresponds the
activities of FIG. 10. An apparatus, for example electronic
apparatus 10 of FIG. 1, or a portion thereof, may utilize the set
of'operations. The apparatus may comprise means, including,
for example processor 11 of FIG. 1, for performance of such
operations. In an example embodiment, an apparatus, for
example electronic apparatus 10 of FIG. 1, is transformed by
having memory, for example memory 12 of FIG. 1, compris-
ing computer code configured to, working with a processor,
for example processor 11 of FIG. 1, cause the apparatus to
perform set of operations of FIG. 10. Even though the
example of FIG. 10 illustrates a change from an ambient
sound limitation directive to an ambient sound non-limitation
directive, any combination or permutation of transitions may
be possible.

At block 1004, the apparatus receives audio information,
from at least one microphone, for an audio uplink associated
with another apparatus, similarly as described regarding
block 504 of FIG. 5. At block 1006, the apparatus determines
an ambient sound limitation directive associated with the
audio uplink, similarly as described regarding block 806 of
FIG. 8. At block 1008, the apparatus determines ambient
sound limited audio information in conformance with the
ambient sound limitation directive based, at least in part, on
the audio information, similarly as described regarding block
808 of FIG. 8. At block 1010, the apparatus causes transmis-
sion of the ambient sound limited audio information by way
of the audio uplink, similarly as described regarding block
810 of FIG. 8.

Atblock 1012, the apparatus causes display of an interface
element associated with the ambient sound directive, simi-
larly as described regarding block 706 of FIG. 7. At block
1014, the apparatus receives an indication of an input indica-
tive of selection of the interface eclement, similarly as
described regarding block 708 of FIG. 7.

At block 1016, the apparatus determines an ambient sound
non-limitation directive associated with the audio uplink
based, at least in part, on the input The determination and the
ambient sound non-limitation directive may be similar as
described regarding FIGS. 3A-3C and FIG. 11.

Atblock 1018, the apparatus receives other audio informa-
tion, from at least one microphone, for the audio uplink,
similarly as described regarding block 816 of FIG. 8. At block
1020, the apparatus determines ambient sound non-limited
audio information in conformance with the ambient sound
non-limitation directive based, at least in part, on the audio
information, similarly as described regarding block 818 of
FIG. 8. At block 1022, the apparatus causes transmission of
the ambient sound non-limited audio information by way of
the audio uplink, similarly as described regarding block 820
of FIG. 8.

FIG. 11 is a diagram illustrating an interface element asso-
ciated with an ambient sound directive according to at least
one example embodiment. The example of FIG. 11 is merely
an example of an interface element associated with an ambi-
ent sound directive, and does not limit the scope of the claims.
For example, representation of the interface element may
vary, orientation of the interface element may vary, position
of, at least part of, the interface element may vary, and/or the
like.



US 9,143,875 B2

25

In some circumstances, it may be desirable to control an
amount of speech audio information and/or ambient audio
information that is provided by way of an audio uplink. For
example, it may be desirable for an apparatus to provide a
certain magnitude of ambient sound information under some
circumstances, and to provide a different magnitude of ambi-
ent sound information under different circumstances. Insome
circumstances, it may be desirable for an apparatus to allow a
user to influence an amount of speech audio information
and/or ambient audio information that is provided by way of
an audio uplink. For example, a user at a party may desire to
provide a high magnitude of ambient sound when desiring to
share the party experience by way of the audio uplink, and
may desire to provide a low magnitude of ambient sound
when desiring to merely allow the audio uplink to indicate
presence at the party.

In at least one example embodiment, the ambient sound
directive relates to a directive that specifies a magnitude of
ambient audio information. In at least one example embodi-
ment, the magnitude of audio information relates to a level of
intensity of audio that is conveyed by the audio information.
For example, a higher magnitude audio information may
indicate louder audio than indicated by a lower magnitude
audio information. The magnitude of ambient audio informa-
tion may relate to scaling factor that indicates the magnitude
as a proportion of ambient sound processed audio to allocate
to the ambient audio information. For example, the scaling
factor may relate to a percentage, a factor, a multiplier, and/or
the like. In at least one example embodiment, the ambient
sound directive relates to a directive that specifies a magni-
tude of speech audio information. The magnitude of ambient
audio information may relate to scaling factor that indicates
the magnitude as a proportion of ambient sound processed
audio to allocate to the ambient audio information.

The scaling factor may be in relation to received audio, in
relation to determined ambient sound processed audio infor-
mation, and/or the like. For example, the scaling factor may
indicate a scaling factor to be applied to received audio infor-
mation when determining ambient sound processed audio
information. In another example, the scaling factor may indi-
cate a scaling factor that represents an amount of a particular
type of audio information, such as speech audio information,
ambient audio information, etc., of which the ambient sound
processed audio information comprises. In such an example
the scaling factor may indicate that ambient sound processed
audio information comprises a certain percentage of ambient
audio information.

In at least one example embodiment, the magnitude of
speech audio information relates to scaling factor that indi-
cates the magnitude as a proportion of ambient sound pro-
cessed audio to allocate to the speech audio information. For
example, the ambient sound directive may indicate a particu-
lar composition of ambient audio information in relation to
speech audio information. In such an example, the ambient
sound directive may comprise a ration that indicates a mag-
nitude relationship between ambient audio information and
speech audio information. In at least one example embodi-
ment, the magnitude of ambient audio information in relation
to speech audio information relates to a scaling factor that
indicates the magnitude as a proportion of ambient sound
processed audio to allocate to the speech audio information
and ambient sound information. In such an example, the
ambient sound directive may direct that the ambient sound
processed audio information comprise a percentage of ambi-
ent sound information such that the remaining percentage of
audio information comprised by the ambient sound processed
audio information is speech audio information. In this man-
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ner, the ambient sound directive may relate to a directive that
specifies a magnitude of ambient audio information in rela-
tion to speech audio information, that specifies a magnitude
of speech audio information in relation to ambient audio
information, and/or the like.

In at least one example embodiment, determination of
ambient sound processed audio information in conformance
with the ambient sound directive that specifies the magnitude
comprises determination of the ambient sound processed
audio information in conformance with the magnitude. In at
least one example embodiment, determination of the ambient
sound processed audio information in conformance with the
magnitude relates to determination of the ambient sound pro-
cessed audio information such that the ambient sound pro-
cessed audio information comprises ambient sound informa-
tion in proportion to the magnitude, speech sound
information in proportion to the magnitude, and/or the like.

In at least one example embodiment, an ambient sound
limitation directive relates to an ambient sound directive that
specifies a magnitude of ambient sound information indica-
tive of a reduction of ambient sound information. For
example, if an ambient sound directive indicates that the
apparatus reduces the magnitude of ambient sound audio
information when determining the ambient sound processed
audio information, the ambient sound directive may relate to
an ambient sound limitation directive. In at least one example
embodiment, an ambient sound non-limitation directive
relates to an ambient sound directive that specifies a magni-
tude of ambient sound information non-indicative of a reduc-
tion of ambient sound information. In at least one example
embodiment, the magnitude of ambient sound information
non-indicative of a reduction of ambient sound information
relates to a magnitude of ambient sound information that
corresponds with a received ambient sound information, a
magnitude of ambient sound information that corresponds
with an increase of ambient sound information, and or the
like. For example, if an ambient sound directive indicates that
the apparatus avoids reduction of the magnitude of ambient
sound audio information when determining the ambient
sound processed audio information, the ambient sound direc-
tive may relate to an ambient sound non-limitation directive.
In another example, if an ambient sound directive indicates
that the apparatus increases the magnitude of ambient sound
audio information when determining the ambient sound pro-
cessed audio information, the ambient sound directive may
relate to an ambient sound non-limitation directive.

In some circumstances, if may be desirable to provide a
simple and intuitive manner in which a user may vary mag-
nitude of ambient audio information, magnitude of speech
audio information, and/or the like, which is provided by
ambient sound processed audio information. In at least one
example embodiment, the apparatus provides a slider inter-
face element that allows a user to set and/or modify an ambi-
ent sound directive. In at least one example embodiment, the
apparatus may cause display of a slider interface element
associated with the ambient sound directive. In such an
example, the apparatus may receive an indication of an input
indicative of the magnitude. For example, the input indicative
of the magnitude may relate to an input indicative of a posi-
tion on the slider interface element. In such an example, the
position may be indicative of the magnitude.

In at least one example embodiment, the slider interface
element comprises a slider endpoint associated with speech
audio information and a slider endpoint associated with ambi-
ent audio information. In such an example, in circumstances
where the magnitude of ambient audio information in relation
to speech audio information may relate to a scaling factor that
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indicates the magnitude as a proportion of ambient sound
processed audio to allocate to the speech audio information
and ambient sound information, such that the position on the
slider interface element indicates the proportion. For
example, the position on the slider interface element may
indicate the proportion such that the proportion relates to a
factor indicative of a distance from the position to at least one
slider endpoint.

In the example of FIG. 11, slider interface element 1102
comprises slider selection point 1104 at a position on slider
interface element 1102. In at least one example embodiment,
slider interface element relates to an ambient sound directive.
In the example of FIG. 11, slider endpoint 1106 relates to
speech audio information and slider endpoint 1108 relates to
ambient audio information. In this manner, a position on
slider interface element 1102 that is closer to slider endpoint
1006 than to slider endpoint 1108 may be indicative of a
ambient sound directive indicative of a higher magnitude of
speech audio information than indicated by a position of
slider interface element 1102 that is closer to slider endpoint
1108 than to slider endpoint 1106. Similarly, a position on
slider interface element 1102 that is closer to slider endpoint
1008 than to slider endpoint 1106 may be indicative of a
ambient sound directive indicative of a higher magnitude of
ambient audio information than indicated by a position of
slider interface element 1102 that is closer to slider endpoint
1106 than to slider endpoint 1108.

FIG. 12 is a flow diagram illustrating determination of
ambient sound processed audio information according to at
least one example embodiment. In at least one example
embodiment, there is a set of operations that corresponds the
activities of FIG. 12. An apparatus, for example electronic
apparatus 10 of FIG. 1, or a portion thereof, may utilize the set
of'operations. The apparatus may comprise means, including,
for example processor 11 of FIG. 1, for performance of such
operations. In an example embodiment, an apparatus, for
example electronic apparatus 10 of FIG. 1, is transformed by
having memory, for example memory 12 of FIG. 1, compris-
ing computer code configured to, working with a processor,
for example processor 11 of FIG. 1, cause the apparatus to
perform set of operations of FIG. 12.

At block 1202, the apparatus causes display of a slider
interface element associated with an ambient sound directive.
The slider interface element may be similar as described
regarding FIG. 11.

At block 1204, the apparatus receives an indication of an
input indicative of a position on the slider interface element.
The receipt and the input may be similar as described regard-
ing FIGS. 3A-3C, FIGS. 4A-4C, and FIG. 11.

At block 1206, the apparatus receives audio information,
from at least one microphone, for an audio uplink associated
with another apparatus, similarly as described regarding
block 504 of FIG. 5.

Atblock 1208, the apparatus determines an ambient sound
directive associated with the audio uplink, such that the ambi-
ent sound directive specifies a magnitude indicative of the
position. The determination, the magnitude, and the ambient
sound directive may be similar as described regarding FIGS.
3A-3C, FIGS. 4A-4C, and FIG. 11.

At block 1210, the apparatus determines ambient sound
processed audio information in conformance with the ambi-
ent sound directive based, at least in part, on the audio infor-
mation, similarly as described regarding block 508 of F1G. 5.
Atblock 1212, the apparatus causes transmission of the ambi-
ent sound processed audio information by way of the audio
uplink, similarly as described regarding block 510 of FIG. 5.
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Embodiments of the invention may be implemented in
software, hardware, application logic or a combination of
software, hardware, and application logic. The software,
application logic and/or hardware may reside on the appara-
tus, a separate device, or a plurality of separate devices. If
desired, part of the software, application logic and/or hard-
ware may reside on the apparatus, part of the software, appli-
cation logic and/or hardware may reside on a separate device,
and part of the software, application logic and/or hardware
may reside on a plurality of separate devices. In an example
embodiment, the application logic, software or an instruction
set is maintained on any one of various conventional com-
puter-readable media.

If desired, the different functions discussed herein may be
performed in a different order and/or concurrently with each
other. For example, block 704 of FIG. 7 may be performed
after block 706. Furthermore, if desired, one or more of the
above-described functions may be optional or may be com-
bined. For example, blocks 606 and 608 of FIG. 6 may be
optional and/or combined with block 506 of FIG. 5.

Although various aspects of the invention are set out in the
independent claims, other aspects of the invention comprise
other combinations of features from the described embodi-
ments and/or the dependent claims with the features of the
independent claims, and not solely the combinations explic-
itly set out in the claims.

It is also noted herein that while the above describes
example embodiments of the invention, these descriptions
should not be viewed in a limiting sense. Rather, there are
variations and modifications which may be made without
departing from the scope of the present invention as defined in
the appended claims.

What is claimed is:

1. An apparatus, comprising:

at least one processor;

at least one memory including computer program code, the

memory and the computer program code configured to,
working with the processor, cause the apparatus to per-
form at least the following:

receive audio information, from at least one microphone,

for an audio uplink associated with another apparatus;
receive an indication of an input indicative of a user facing
the apparatus;

in response to the input indicative of the user facing the

apparatus, determine first ambient sound limited audio
information based, at least in part, on the audio informa-
tion, such that the first ambient sound limited audio
information comprises a first magnitude of ambient
audio information;

cause transmission of the ambient sound limited audio

information by way of the audio uplink;

receive other audio information from the at least one

microphone;

receive an indication of an input indicative of the user not

facing the apparatus; and

inresponse to the input indicative of the user not facing the

apparatus, determine second ambient sound limited
audio information based, at least in part, on the audio
information, such that the second ambient sound limited
audio information comprises a second magnitude of
ambient audio information that is greater than the first
magnitude of the ambient audio information.

2. The apparatus of claim 1, wherein determination of the
first ambient sound limited audio information comprises uti-
lization of one or more ambient sound reduction techniques.

3. The apparatus of claim 1, wherein at least one of the first
ambient sound limited audio information or the second ambi-
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ent sound limited audio information is determined based, at
least in part, on an ambient sound directive that specifies a
magnitude of ambient audio information.

4. The apparatus of claim 2, wherein the audio information
is received from a plurality of microphones, and the ambient
sound reduction technique comprises determination of direc-
tional audio information.

5. The apparatus of claim 4, wherein the audio information
comprises audio information received from at least one
speech microphone and audio information received from at
least one ambient microphone, and the determination of the
first ambient sound limited audio information comprises can-
celling atleast part of the audio information received from the
speech microphone based, at least in part, on the audio infor-
mation received from the ambient microphone.

6. The apparatus of claim 1, wherein the memory further
comprises computer program code that causes the apparatus
to perform:

receive other audio information;

receive an indication of an input indicative of the apparatus

being proximate to a user’s ear;

in response to the input indicative of the apparatus being

proximate to the user’s ear, determine third ambient
sound limited audio information based, at least in part,
on the other audio information, such that the third ambi-
ent sound limited audio information comprises a third
magnitude of ambient audio information that is lesser
than the second magnitude of the ambient audio infor-
mation; and

cause transmission of the third ambient sound limited

audio information by way of the audio uplink.

7. The apparatus of claim 1, wherein the memory further
comprises computer program code that causes the apparatus
to perform:

receive other audio information;

cause display of an interface element associated with ambi-

ent sound;

receive an indication of an input indicative of selection of

the interface element;

in response to the input indicative of the selection of the
interface element, determine third ambient sound lim-
ited audio information based, at least in part, on the other
audio information, such that the third ambient sound
limited audio information comprises a third magnitude
of ambient audio information that is lesser than the sec-
ond magnitude of the ambient audio information; and

cause transmission of the third ambient sound limited
audio information by way of the audio uplink.

8. The apparatus of claim 1, wherein the apparatus com-

prises the microphone.

9. A method comprising:

receiving, by an apparatus, audio information, from at least
one microphone, for an audio uplink associated with
another apparatus;

receiving, by the apparatus, an indication of an input
indicative of a user facing the apparatus;

in response to the input indicative of the user facing the
apparatus, determining, by the apparatus, first ambient
sound limited audio information based, at least in part,
on the audio information, such that the first ambient
sound limited audio information comprises a first mag-
nitude of ambient audio information; and

causing, by the apparatus, transmission of the ambient
sound limited audio information by way of the audio
uplink;

receiving, by the apparatus, other audio information from
the at least one microphone;
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receiving, by the apparatus, an indication of an input
indicative of the user not facing the apparatus; and

inresponse to the input indicative of the user not facing the
apparatus, determining, by the apparatus, second ambi-
ent sound limited audio information based, at least in
part, on the audio information, such that the second
ambient sound limited audio information comprises a
second magnitude of ambient audio information that is
greater than the first magnitude of the ambient audio
information.

10. The method of claim 9, wherein determining the first
ambient sound limited audio information comprises utiliza-
tion of one or more ambient sound reduction techniques.

11. The method of claim 10, wherein the audio information
is received from a plurality of microphones, and the ambient
sound reduction technique comprises determination of direc-
tional audio information.

12. The method of claim 11, wherein the audio information
comprises audio information received from at least one
speech microphone and audio information received from at
least one ambient microphone, and the determination of the
first ambient sound limited audio information comprises can-
celling atleast part of the audio information received from the
speech microphone based, at least in part, on the audio infor-
mation received from the ambient microphone.

13. The method of claim 9, wherein at least one of the first
ambient sound limited audio information or the second ambi-
ent sound limited audio information is determined based, at
least in part, on an ambient sound directive that specifies a
magnitude of ambient audio information.

14. The method of claim 9, further comprising:

receiving, by the apparatus, other audio information;

receiving, by the apparatus, an indication of an input

indicative of the apparatus being proximate to a user’s
ear;

in response to the input indicative of the apparatus being

proximate to the user’s ear, determining, by the appara-
tus, third ambient sound limited audio information
based, at least in part, on the other audio information,
such that the third ambient sound limited audio informa-
tion comprises a third magnitude of ambient audio infor-
mation that is lesser than the second magnitude of the
ambient audio information; and

causing, by the apparatus, transmission of the third ambi-

ent sound limited audio information by way of the audio
uplink.

15. The method of claim 9, further comprising:

receiving other audio information;

causing display of an interface element associated with

ambient sound;

receiving an indication of an input indicative of selection of

the interface element;
in response to the input indicative of the selection of the
interface element, determining third ambient sound lim-
ited audio information based, at least in part, on the other
audio information, such that the third ambient sound
limited audio information comprises a third magnitude
of ambient audio information that is lesser than the sec-
ond magnitude of the ambient audio information; and

causing transmission of the third ambient sound limited
audio information by way of the audio uplink.

16. At least one non-transitory computer-readable medium
encoded with instructions that, when executed by a processor,
perform:

receiving audio information, from at least one microphone,

for an audio uplink associated with another apparatus;
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receiving an indication of an input indicative of a user

facing the apparatus;

in response to the input indicative of the user facing the

apparatus, determining first ambient sound limited
audio information based, at least in part, on the audio
information, such that the first ambient sound limited
audio information comprises a first magnitude of ambi-
ent audio information; and

causing transmission of the ambient sound limited audio

information by way of the audio uplink;

receiving other audio information from the at least one

microphone;

receiving an indication of an input indicative of the user not

facing the apparatus; and

in response to the input indicative of the user not facing the

apparatus, determining second ambient sound limited
audio information based, at least in part, on the audio
information, such that the second ambient sound limited
audio information comprises a second magnitude of
ambient audio information that is greater than the first
magnitude of the ambient audio information.

17. The medium of claim 16, wherein determining the first
ambient sound limited audio information comprises utiliza-
tion of one or more ambient sound reduction techniques.

18. The medium of claim 17, wherein the audio informa-
tion is received from a plurality of microphones, and the

10

15

20

25

32

ambient sound reduction technique comprises determination
of directional audio information.

19. The medium of claim 18, wherein the audio informa-
tion comprises audio information received from at least one
speech microphone and audio information received from at
least one ambient microphone, and the determination of the
first ambient sound limited audio information comprises can-
celling atleast part of the audio information received from the
speech microphone based, at least in part, on the audio infor-
mation received from the ambient microphone.

20. The medium of claim 16, wherein the instructions that,
when executed by a processor, further perform:

receiving other audio information;

receiving an indication of an input indicative of the appa-

ratus being proximate to a user’s ear;

in response to the input indicative of the apparatus being

proximate to the user’s ear, determining third ambient
sound limited audio information based, at least in part,
on the other audio information, such that the third ambi-
ent sound limited audio information comprises a third
magnitude of ambient audio information that is lesser
than the second magnitude of the ambient audio infor-
mation; and

causing transmission of the third ambient sound limited

audio information by way of the audio uplink.

#* #* #* #* #*



